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LEAD FRAME, SEMICONDUCTOR CHIP PACKAGE, METHOD FOR 
MANUFACTURING SEMICONDUCTOR DEVICE, AND SEMICONDUCTOR 

DEVICE 



Related Applications 
[0001] The present application claims priority to Japanese Patent 
Application No. 2003-044360 filed February 21, 2003 which is hereby expressly 
incorporated by reference herein in its entirety. 

Background of the Invention 
[0002] Technical Field of the Invention 

[0003] The present invention relates to a lead frame, a semiconductor 
chip package, a method for manufacturing a semiconductor device, and a 
semiconductor device. 

[0004] Description of the Related Art 

[0005] A known semiconductor chip package will be described with 
reference to FIG. 18. As shown in FIG. 18, the known semiconductor chip 
package 101 has a substrate 102 for mounting a semiconductor chip. 

[0006] The substrate 102 has first to fourth trapezoidal areas, the 
shorter bases of which face the center of the substrate 102 and the longer bases 
of which face the sides of the substrate 102. In the first to fourth trapezoidal areas 
on one surface of the substrate 102, first to fourth groups of lead members 103 to 
106 are formed. The first to fourth groups of lead members 103 to 106 are formed 
radially from the center of the substrate 102. 
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[0007] In the center of the substrate 102, a semiconductor chip 111 is 
disposed. On four sides of the semiconductor chip 111, first to fourth groups of 
bonding pads are formed. The first to fourth groups of lead members 103 to 106 
and the first to fourth groups of bonding pads are connected with first to fourth 
groups of wires 107 to 110. 

[0008] Such a known semiconductor chip package is designed and 
manufactured according to the size of a semiconductor chip to be packaged and it 
cannot be used for packaging semiconductor chips with different sizes. 

[0009] Now, a lead frame for mounting a semiconductor chip is known. 
For example, see Japanese Unexamined Patent Application Publication No. 2000- 
49272 (Page 1, FIG. 1). 

[0010] The lead frame disclosed in Japanese Unexamined Patent 
Application Publication No. 2000-49272 has improved reflow crack resistance, 
thereby being capable of mounting a semiconductor chip satisfactorily. However, 
it is not capable of mounting semiconductor chips with different sizes. 

[0011] Accordingly, it is an object of the present invention to provide a 
lead frame that is capable of packaging semiconductor chips with different sizes. 
It is another object of the present invention to provide a package that is capable of 
packaging semiconductor chips with different sizes. 

[0012] It is still another object of the present invention to provide a 
method for manufacturing a semiconductor device including such a lead frame or 
a package. It is yet another object of the present invention to provide a 
semiconductor device manufactured by such a method. 
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Summary 

[0013] To address these problems, a lead frame for packaging a 
semiconductor chip according to the present invention has a frame-shaped land; a 
die pad for mounting the semiconductor chip; first to fourth supporters formed in 
the four corners of the land and supporting the die pad so that the die pad is 
located inside the land; and first to fourth groups of lead members having first 
ends and second ends, the first ends being fixed to the land, and the second ends 
being parallel in each group. 

[0014] The first to fourth groups of lead members are preferably formed 
in first to fourth trapezoidal areas, the shorter bases of which face the center of 
the land and the longer bases of which face the sides of the land, and the second 
ends of the first to fourth groups of lead members are preferably along the shorter 
bases or legs of the first to fourth trapezoidal areas. 

[0015] A method for manufacturing a semiconductor device including a 
lead frame according to the first aspect of the present invention has the steps of 
(a) cutting the first to fourth groups of lead members according to the size of the 
semiconductor chip to be packaged; (b) mounting the semiconductor chip on the 
die pad; (c) bonding the first to fourth groups of lead members and the 
semiconductor chip with a plurality of wires; (d) fitting terminals to the land, for 
connecting the first to fourth groups of lead members to an external circuit; and (e) 
encapsulating the lead frame and the semiconductor chip. 

[0016] A package for packaging a semiconductor chip according to the 
present invention has a substrate for mounting the semiconductor chip, the 
substrate having a first surface and a second surface; first to fourth groups of 
terminals formed on the first surface of the substrate; first to fourth groups of 



-3- 



F009293 



9319S-000666 



wiring patterns formed in the substrate and connected to the first to fourth groups 
of terminals; and fifth to eighth groups of wiring patterns formed on the second 
surface of the substrate and having first ends and second ends, the first ends 
being connected to the first to fourth groups of wiring patterns, and the second 
ends being parallel in each group. 

[0017] The fifth to eighth groups of wiring patterns are preferably formed 
in first to fourth trapezoidal areas, the shorter bases of which face the center of 
the substrate and the longer bases of which face the sides of the substrate, and 
the second ends of the fifth to eighth groups of wiring patterns are preferably 
along the shorter bases or legs of the first to fourth trapezoidal areas. 

[0018] A method for manufacturing a semiconductor device including a 
package according to the second aspect of the present invention has the steps of 
(a) cutting the fifth to eighth groups of wiring patterns according to the size of the 
semiconductor chip to be packaged; (b) mounting the semiconductor chip on the 
substrate; (c) bonding the fifth to eighth groups of wiring patterns and the 
semiconductor chip with a plurality of wires; and (d) covering the second surface 
of the package and the semiconductor chip. 

[0019] A semiconductor device according to the present invention is 
manufactured by a method according to the first or second aspect. 

[0020] The present invention makes it possible to package 
semiconductor chips with different sizes. 

Brief Description of the Drawings 
[0021] FIG. 1 shows a lead frame according to an embodiment of the 
present invention. 
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[0022] FIG. 2 is a sectional view taken along line 1 1— II* of FIG. 1 . 
[0023] FIG. 3 is a sectional view taken along line Ill-Ill' of FIG. 1. 
[0024] FIG. 4 shows the lead frame 1 on which a semiconductor chip is 
mounted. 

[0025] FIG. 5 is a sectional view taken along line V-V of FIG. 4. 
[0026] FIG. 6 shows the lead frame 1 on which another semiconductor 
chip is mounted. 

[0027] FIG. 7 is a sectional view taken along line VII-VN' of FIG. 6. 
[0028] FIG. 8 shows the lead frame 1 on which another semiconductor 
chip is mounted. 

[0029] FIG. 9 is a sectional view taken along line IX-IX' of FIG. 8. 

[0030] FIG. 10 shows a package according to another embodiment of 
the present invention. 

[0031] FIG. 11 is a sectional view taken along line XI-XI' of FIG. 10. 

[0032] FIG. 12 shows the package 51 on which a semiconductor chip is 
mounted. 

[0033] FIG. 13 is a sectional view taken along line Xlll-Xlir of FIG. 12. 
[0034] FIG. 14 shows the package 51 on which another semiconductor 
chip is mounted. 

[0035] FIG. 15 is a sectional view taken along line XV-XV of FIG. 14. 
[0036] FIG. 16 shows the package 51 on which another semiconductor 
chip is mounted. 

[0037] FIG. 17 is a sectional view taken along line XVII-XVir of FIG. 16. 
[0038] FIG. 18 shows a known semiconductor chip package. 
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Detailed Description 

[0039] Embodiments of the present invention will now be described with 
reference to the drawings. 

[0040] FIG. 1 shows a lead frame according to an embodiment of the 
present invention. As shown in FIG. 1, the lead frame 1 has a land 2, which is a 
rectangular frame. Inside the land 2, first to fourth trapezoidal areas are provided, 
the shorter bases of which face the center of the land 2 and the longer bases of 
which face the sides of the land 2. In the first to fourth areas, first to fourth groups 

3 to 6 of lead members are formed. The first to fourth groups 3 to 6 of lead 
members have first ends and second ends, the first ends being fixed to the land 2, 
and the second ends being along the shorter bases or legs of the first to fourth 
trapezoidal areas. The lead members of each group 3, 4, 5, or 6 are parallel at 
the second ends. 

[0041] Supporters 7 to 10 reside in the four corners of the land 2. A die 
pad 11 for mounting a semiconductor chip is supported by these supporters 7 to 
10. FIG. 2 is a sectional view of the lead frame 1 taken along line IMT of FIG. 1. 
FIG. 2 shows two supporters 7 and 9 of the supporters 7 to 10 supporting the die 
pad 11. 

[0042] FIG. 3 is a sectional view of the lead frame 1 taken along line III- 
III' of FIG. 1. FIG. 3 shows a lead member 12, which belongs to the second group 

4 of lead members, and another lead member 13, which belongs to the fourth 
group 6 of lead members. 

[0043] FIG. 4 shows the lead frame 1 on which a semiconductor chip 21 
is mounted, the semiconductor chip 21 being the smallest one among 
semiconductor chips with different sizes that can be packaged with the lead frame 
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1. As shown in FIG. 4, the semiconductor chip 21 is disposed on the die pad 11 of 
the lead frame 1 . 

[0044] Some of the lead members in the first to fourth groups 3 to 6, 
that is, the lead members whose second ends are along the shorter bases of the 
first to fourth trapezoidal areas, are connected to first to fourth groups of bonding 
pads formed on four sides of the semiconductor chip 21 with first to fourth groups 
of wires 22 to 25. 

[0045] FIG. 5 is a sectional view of the lead frame 1 and the 
semiconductor chip 21 taken along line V-V of FIG. 4. In FIG. 5, a wire 26, which 
belongs to the second group 23 of wires, connects a lead member 12 to the 
semiconductor chip 21, and another wire 27, which belongs to the fourth group 25 
of wires, connects another lead member 1 3 to the semiconductor chip 21 . 

[0046] Then, terminals are fitted to the land 2, for communicating a 
signal sent and received between an external circuit and the semiconductor chip 
21. In addition, the lead frame 1 and the semiconductor chip 21 are encapsulated 
in plastic. A semiconductor device is thus manufactured. 

[0047] FIG. 6 shows the lead frame 1 on which a semiconductor chip 31 
is mounted, the semiconductor chip 31 being the largest one among 
semiconductor chips with different sizes that can be packaged with the lead frame 
1. As shown in FIG. 6, the semiconductor chip 31 is disposed on the die pad 11 of 
the lead frame 1. 

[0048] In FIG. 6, all lead members in each group 3, 4, 5, or 6 are cut so 
as not to overlap the semiconductor chip 31 , except for the lead members at both 
ends of the group. The first to fourth groups 3 to 6 of lead members are 
connected to first to fourth groups of bonding pads formed on four sides of the 
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semiconductor chip 31 with first to fourth groups of wires 32 to 35. 

[0049] FIG. 7 is a sectional view of the lead frame 1 and the 
semiconductor chip 31 taken along line VII-VIT of FIG. 6. In FIG. 7, a wire 36, 
which belongs to the second group of wires 33, connects a lead member 12 to the 
semiconductor chip 31, and another wire 37, which belongs to the fourth group of 
wires 35, connects another lead member 13 to the semiconductor chip 31 . 

[0050] Then, terminals are fitted to the land 2, for connecting to an 
external circuit. In addition, the lead frame 1 and the semiconductor chip 31 are 
encapsulated in plastic. A semiconductor device is thus manufactured. 

[0051] FIG. 8 shows the lead frame 1 on which a semiconductor chip 41 
is mounted, the semiconductor chip 41 being larger than the smallest 
semiconductor chip 21 shown in FIG. 4 and smaller than the largest 
semiconductor chip 31 shown in FIG. 6. As shown in FIG. 8, the semiconductor 
chip 41 is disposed on the die pad 11 of the lead frame 1 . 

[0052] In FIG. 8, the lead members in the inner portion of each group 3, 
4, 5, or 6 are cut so as not to overlap the semiconductor chip 41. These lead 
members are connected to first to fourth groups of bonding pads formed on four 
sides of the semiconductor chip 41 with first to fourth groups of wires 42 to 45. 

[0053] FIG. 9 is a sectional view of the lead frame 1 and the 
semiconductor chip 41 taken along line IX-IX' of FIG. 8. In FIG. 9, a wire 46, which 
belongs to the second group 43 of wires, connects a lead member 12 to the 
semiconductor chip 41 , and another wire 47, which belongs to the fourth group 45 
of wires, connects another lead member 13 to the semiconductor chip 41 . 

[0054] Then, terminals are fitted to the land 2, for connecting to an 
external circuit. In addition, the lead frame 1 and the semiconductor chip 41 are 
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encapsulated in plastic. A semiconductor device is thus manufactured. 

[0055] As described above, this lead frame 1 is capable of packaging 
semiconductor chips with various sizes. 

[0056] Another embodiment of the present invention will now be 
described. FIG. 10 shows a semiconductor chip package according to another 
embodiment of the present invention. As shown in FIG. 10, the package 51 has a 
substrate 52 for mounting a semiconductor chip. 

[0057] The substrate 52 has first to fourth trapezoidal areas, the shorter 
bases of which face the center of the substrate 52 and the longer bases of which 
face the sides of the substrate 52. In the first to fourth trapezoidal areas on one 
surface of the substrate 52, first to fourth groups 53 to 56 of upper layer wiring 
patterns are formed. 

[0058] Concerning the first to fourth groups 53 to 56 of upper layer 
wiring patterns, the ends that face the center of the substrate 52 are along the 
shorter bases or legs of the first to fourth trapezoidal areas. The upper layer 
wiring patterns of each group 53, 54, 55, or 56 are parallel at the ends facing the 
center of the substrate 52. 

[0059] Outside of the first to fourth trapezoidal areas, the substrate 52 
has fifth to eighth trapezoidal areas, the shorter bases of which face the center of 
the substrate 52 and the longer bases of which face the sides of the substrate 52. 
In the fifth to eighth trapezoidal areas in the substrate 52, first to fourth groups 57 
to 60 of middle layer wiring patterns are formed. On the other surface of the 
substrate 52, first to fourth groups 61 to 64 of terminals are formed along the 
longer bases of the fifth to eighth trapezoidal areas. The first to fourth groups 57 
to 60 of middle layer wiring patterns are connected to the first to fourth groups 53 
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to 56 of upper layer wiring patterns at one ends via through-holes, and are 
connected with the first to fourth groups 61 to 64 of terminals at the other ends via 
other through-holes. 

[0060] FIG. 11 is a sectional view of the substrate 52 taken along line XI- 
Xr of FIG. 10. FIG. 11 shows an upper layer wiring pattern 65, which belongs to 
the second group 54 of upper layer wiring patterns; another upper layer wiring 
pattern 66, which belongs to the fourth group 56 of upper layer wiring patterns; a 
middle layer wiring pattern 67, which belongs to the second group 58 of middle 
layer wiring patterns; another middle layer wiring pattern 68, which belongs to the 
fourth group 60 of middle layer wiring patterns; a terminal 69, which belongs to the 
second group 62 of terminals; and another terminal 70, which belongs to the 
fourth group 64 of terminals. 

[0061] FIG. 12 shows the package 51 on which a semiconductor chip 71 
is mounted, the semiconductor chip 71 being the smallest one among 
semiconductor chips with different sizes that can be packaged with the package 
51. As shown in FIG. 12, the semiconductor chip 71 is disposed in the center of 
the substrate 52. 

[0062] Some of the upper layer wiring patterns in the first to fourth 
groups 53 to 56, that is, the upper layer wiring patterns whose one ends are along 
the shorter bases of the first to fourth trapezoidal areas, are connected to first to 
fourth groups of bonding pads formed on four sides of the semiconductor chip 71 
with first to fourth groups 72 to 75 of wires. 

[0063] FIG. 13 is a sectional view of the package 51 and the 
semiconductor chip 71 taken along line XHI-Xlir of FIG. 12. In FIG. 13, a wire 76, 
which belongs to the second group 73 of wires, connects an upper layer wiring 
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pattern 65 to the semiconductor chip 71 , and another wire 77, which belongs to 
the fourth group of wires 75, connects another upper layer wiring pattern 66 to the 
semiconductor chip 71 . 

[0064] Then, the upper surface of the package 51 and the 
semiconductor chip 71 are covered with plastic. A semiconductor device is thus 
manufactured. 

[0065] FIG. 14 shows the package 51 on which a semiconductor chip 81 
is mounted, the semiconductor chip 81 being the largest one among 
semiconductor chips with different sizes that can be packaged with the package 
51. As shown in FIG. 14, the semiconductor chip 81 is disposed in the center of 
the substrate 52. 

[0066] In FIG. 14, all upper layer wiring patterns in each group 53, 54, 
55, or 56 are cut so as not to overlap the semiconductor chip 81, except for the 
upper layer wiring patterns at both ends of the group. The first to fourth groups 53 
to 56 of upper layer wiring patterns are connected to first to fourth groups of 
bonding pads formed on four sides of the semiconductor chip 81 with first to fourth 
groups 82 to 85 of wires. 

[0067] FIG. 15 is a sectional view of the package 51 and the 
semiconductor chip 81 taken along line XV-XV of FIG. 14. In FIG. 15, a wire 86, 
which belongs to the second group 83 of wires, connects an upper layer wiring 
pattern 65 to the semiconductor chip 81, and another wire 87, which belongs to 
the fourth group 85 of wires, connects another upper layer wiring pattern 66 to the 
semiconductor chip 81 . 
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[0068] Then, the upper surface of the package 51 and the 
semiconductor chip 81 are covered with plastic. A semiconductor device is thus 
manufactured. 

[0069] FIG. 16 shows the package 51 on which a semiconductor chip 91 
is mounted, the semiconductor chip 91 being larger than the smallest 
semiconductor chip 71 shown in FIG. 12 and smaller than the largest 
semiconductor chip 81 shown in FIG. 14. As shown in FIG. 16, the semiconductor 
chip 91 is disposed in the center of the substrate 52. 

[0070] In FIG. 16, the upper layer wiring patterns in the inner portion of 
each group 53, 54, 55, or 56 are cut so as not to overlap the semiconductor chip 
91. These upper layer wiring patterns are connected to first to fourth groups of 
bonding pads formed on four sides of the semiconductor chip 91 with first to fourth 
groups 92 to 95 of wires. 

[0071] FIG. 17 is a sectional view of the package 51 and the 
semiconductor chip 91 taken along line XVII-XVIT of FIG. 16. In FIG. 17, a wire 
96, which belongs to the second group 93 of wires, connects an upper layer wiring 
pattern 65 to the semiconductor chip 91, and another wire 97, which belongs to 
the fourth group of wires 95, connects another upper layer wiring pattern 66 to the 
semiconductor chip 91 . 

[0072] Then, the upper surface of the package 51 and the 
semiconductor chip 91 are covered with plastic. A semiconductor device is thus 
manufactured. 

[0073] As described above, this package 51 is capable of packaging 
semiconductor chips with various sizes. 
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